For satisfactory C14 labelling of pneumococcal antigens, it is essential to know which substrates supply carbon for synthesis of structural materials. Our knowledge of pneumococcal nutrition has been too limited to indicate which class of carbon compounds best fulfills this function.
For this reason, structural use of carbon from a two carbon fragment (acetate), a monosaccharide (glucose), an amino acid (glycine), and inorganic carbon (HCOJ ) was studied. Of these compounds, acetate was most efficiently utilized.
In a second experiment, structural use of acetate carbon was related to both acetate and glucose concentration in the medium. Variation in glucose concentration was suggested by Friede-1 Present address: University Hospitals, 2065 Adelbert Road, Cleveland, Ohio. mann's (1938) finding that glucose was a major source of energy to the pneumococcus, and that acetate resulted from glucose metabolism in the pneumococcus.
MATERIALS AND METHODS
The organism used in these experiments was Diplccus pneumoniae type II (strain 11-A24, Immunology Division, Army Medical Service Graduate School, Walter Reed Army Medical Center, Washington, D. C.). The strain was prepared for experimental use by repeated mouse pasage; 12 hour cultures of newly isolated organisms (grown in the medium described in table 1) were harvested by centrifugation. The celLs were washed two times with sterile normal saline, suspended in sufficient sterile distilled water so that a 1.0 ml inoculum (sufficient for 100 ml medium) contained about 0.5 mg total bacterial nitrogen.
The medium was modified from Adams and Roe (1945) Solution V-for 100 ml medium: 0.10 g portions of dry, solid NaHCOs, in 15 by 125 mm tubes, were sterilized by autoclaving for 10 minutes at 10 pounds steam pressure. Before use, the sterile salt was dissolved in 5.0 ml sterile distilled water, then mixed with 0.10 ml sterile 10% thioglycolic acid. 10% thioglycolic acid was sterilized by heating in a boiling water bath for 10 minutes. Bicarbonate-thioglycolate mixture is unstable and must be prepared fresh each time cultures are set up; it was added to the medium just before inoculation.
Solutions I and II were mixed as soon as they were cool enough to permit handling. When this mixture was at room temperature, Solutions III and IV were added. Solution V was not prepared and added unless the inoculum was at hand. (3) 2-C04-glycine, specific activity 1 mc per mm, was obtained from a commercial source. This labelled glycine was added to Solution I before autoclaving, in a concentration of about 3.6 tw per 100 ml medium. This was about 2 per cent of the total glycine present; the casein hydrolyzate of the medium, using the data of Block and Bolling (1945) , contributed 160 pi of glycine per 100 ml of medium.
(4) HC14O,, purchased from the Atomic Energy Commission as BaC1408, contained about 4.8 per cent C14. For each 100 ml medium, an amount of NaHC1408 calculated to give about 2,c of C14 activity was added to 0.10 g stable NaHCO3 in the culture vessel. Five ml of 0.49 N COg-free NaOH were added, and the solution was taken to dryness over CaSO4 in a vacuum desiccator. The dry solid was autoclaved; it was then dissolved in 5 ml sterile, distilled water. Just before the combined sterile Solutions I, II, III, and IV were added to this C14 solution, 0.10 ml sterile 10 per cent thioglycolic acid was added with mixing.
Knowledge of exact specific activity was not necessary. Duplicate aliquots of each labelled compound were obtained when the experiments were set up. These aliquots were prepared for radio assay by the method described subsequently for S II and bacterial cells. The set of duplicates derived from a particular experiment served as counting standards for that experiment.
The experiments were two in number. The first consisted of four pairs of 10 ml cultures in screwcapped, round-bottom, 15 by 125 mm culture tubes. Each pair contained one of the C14 labelled substrates prepared as described above. After inoculation, one of each pair was left undisturbed in the 37 C water bath throughout the 168 hour incubation period. The other tube of each pair was neutralized with NaOH as needed during growth. All tubes first became acid about hour incubation period, the culture media were clear in appearance, with a small precipitate in the bottom of each tube. The tubes were centrifuged at 0 C in an angle head at 4,000 rpm for 2 hours. Using capillary pipettes, the supernatant liquids were transferred to 25 ml volumetric flasks. The precipitates were washed five times with 2 ml aliquots of normal saline (1:1,000 Merthiolate). After cold centrifugation, these washings were removed to the corresponding volumetric flasks.
The washed precipitates were dried over CaSO4 in a vacuum desiccator. When dry, 5 ml of distilled water were added to each tube, and the precipitate suspended. Duplicate 1 ml aliquots were analyzed for total nitrogen by a colorimetric method adapted from Miller and Miller (1948) . Duplicate 1 ml portions were transferred to oxidation tubes for preparation of the carbon contained in the sample as C02.
The combined supernatants and washings were made to volume with saline. Total S II was determined in duplicate by the quantitative precipitin technique (Kabat and Mayer, 1948 (1947) . Using a gas flow proportional counter (Robinson, 1950) (Friedemann, 1938) . This is borne out by the demonstration of poor fixation of glucose carbon in either somatic or capsular structures of the pneumococcus. Type II capsular polysaccharide, by hydrolysis, consists almost entirely of glucose (Kabat and Mayer, 1948 
